After an eleven year observing campaign, we present the combined visual-spectroscopic orbit of the formerly unremarkable bright star HR 7345 (HD 181655, HIP 94981, GJ 754.2). Using the Separated Fringe Packet (SFP) method with the CHARA Array, we were able to determine a difficult to complete orbital period of 331.609 ± 0.004 days. The 11 month period causes the system to be hidden from interferometric view behind the Sun for 3 years at a time. Due to the high eccentricity orbit of about 90% of a year, after 2018 January the periastron phase will not be observable again until late 2021. Hindered by its extremely high eccentricity of 0.9322 ± 0.0001, the double-lined spectroscopic phase of HR 7345 is observable for 15 days. Such a high eccentricity for HR 7345 places it among the most eccentric systems in catalogs of both visual and spectroscopic orbits. For this system we determine nearly identical component masses of 0.941 ± 0.076 M ⊙ and 0.926 ± 0.075 M ⊙ as well as an orbital parallax of 41.08 ± 0.77 mas.
1. INTRODUCTION
Observational History of HR 7345
HR 7345 (HD 181655, HIP 94981, GJ 754.2 ) is a 6th magnitude star in the constellation Lyra near the boundary line with Cygnus and seemed for decades to be an unremarkable system aside from it's proximity to the Sun. We discovered it to be a highly eccentric binary, even though it had not been identified in previous multiplicity surveys. It was included as part of a David Dunlap Observatory (DDO) radial velocity survey of 681 relatively bright stars for which velocities were lacking (Young 1945) . A decade later Halliday (1955) used the same DDO spectra to calculate the luminosity and spectroscopic parallax (π sp = 79.7 mas) for the system and classified its spectrum as G8 V. Two years later, Crissman (1957) determined its trigonometric parallax (π trig = 39 mas) from photographic plates and found a value very close to the modern Hipparcos (Gaia Collaboration et al. 2016 ) measurement (π Hip = 39.34 mas). During the next 20 years, it was spectroscopically and photometrically measured and classified, with no hint of variability, even being listed as a radial velocity standard star by Beavers et al. (1979) from 20 measurements over three years at the Fick Observatory. The system was measured six more times between 1978 and 1983 at the McDonald Observatory 2.1-m telescope where it just barely fell outside of the 2.5 σ error limit for their definition of a "radial-velocity standard star" (Barnes III et al. 1986 ). HR 7345 was even observed in the early eighties by the primary author's thesis advisor with speckle interferometry (McAlister et al. 1987) on the Kitt Peak 4 m telescope, which gave a null result for their single farrington@chara-array.org observation in 1985. The timing of that measurement was particularly unlucky, as the companion would have been just coming out of periastron but not yet separated enough for easy resolution on the 4 m telescope. Radial-velocity data were again acquired during the CORAVEL survey of , who searched for companions of solar-type stars in the solar neighborhood. Twelve measurements of HR 7345, taken over the course of 1200 days between 1983 and 1989, indicated very little velocity variation. In retrospect, their timing was most unfortunate, as they were tantalizingly close to the very short observing window when the system would have exhibited double lines between 1983 to 1985. Unfortunately, again because of the very limited window, nearly all subsequent observations of HR 7345 failed to show evidence of binarity (Duflot et al. 1995; Fehrenbach et al. 1997; Nidever et al. 2002; Gray et al. 2003; Halbwachs et al. 2003; Nordström et al. 2004; Valenti & Fischer 2005; Holmberg et al. 2009; Crifo et al. 2010; Soubiran et al. 2013; Gaia Collaboration et al. 2016) . In fact, out of all the radial velocity observations collected during the past 50 years, only one, an ELODIE spectrum acquired in 2000 November, was close enough to periastron to exhibit partial separation of its double lines (Prugniel et al. 2007 ). Finally, the Palomar-Testbed Interferometer observed the system over 40 times between 1998 and 2005 and saw no evidence of a companion with their 86-110m baselines and deemed it to be a suitable calibrator star (van Belle et al. 2008) . Further inquiry into the reasons why it was not detected are ongoing, but due to orbital elements projected backwards, there were several years when the companion should have been detectable.
High Eccentricity Binaries
As is often the case, many of the most interesting systems are discovered by accident. Although not originally considered until many observations were obtained, the importance of surveying high-eccentricity binary systems cannot be overstated. Characterizing high-eccentricity systems can provide insight into the statistics of stellar formation mechanisms, multiplicity fractions and star formation rates which all lead to the Inital Mass Function (IMF) (Ambartsumian 1937; Bate 2009; Tokovinin & Kiyaeva 2016) . It is well known that both visual and spectroscopic observations can easily miss a significant fraction of high-eccentricity systems Griffin 2012 ) by something as simple as timing where either the relative motion of the components in the visual case is very slow for most of their orbital period, or the relatively short time when the spectra would exhibit double-lines. This combined with the wide variation of inclinations and distances means even discovering high-eccentricity systems is often left up to a chance observation. Once found, these systems can help define the limits of the eccentricity distributions , relations between period and eccentricity (Finsen 1936) , and the mechanism that creates such extreme systems (See Section 5).
OBSERVATIONS
During the primary author's dissertation research, one of the first systems observed was HR 7345 in a search for companions that were missed in the multiplicity survey of . It was suspected that, prior to the Hipparcos mission, there could well be systems in the afore referenced multiplicity survey that were not within the 22 pc distance parameter as well as the possibility of undiscovered companions that were below the resolution capability of single aperture interferometry. In this case, HR 7345 was both the first system in that survey to exhibit multiple fringe packets and the first previously unknown companion discovery. Unbeknown to us, its very high eccentricity and nearly one year orbital period closely aligned periastron with its conjunction with the Sun from 2005-2010. Thus, after five years of observations, all the measurements were loosely clustered in the N-S direction with very little movement in position angle or separation. The following year, we were able to catch a fast moving phase in the E-W direction that returned our interest to the system, and HR 7345 was added to a list of systems to be monitored more often. As its components are of nearly equal brightness in the infrared, the fringe packet amplitudes are nearly identical, and so, it was not until the end of 2015 that we identified the correct period with the help of spectroscopic observations. By the time we were able to pinpoint the time of periastron passage, we were unable to acquire interferometric observations during that fast moving phase due to unfavorable weather conditions at Mount Wilson during 2016 March and 2017 February. Fortunately, during predicted periastron passage on January 24, 2018, we were able to use the three longest baselines of the CHARA Array in the last hour of the night when the star was just 16 deg above the horizon to get three observations to pin down the unobserved part of the orbit.
Interferometric Observations
We obtained observations of HR 7345 from 2005 October through 2018 January with multiple combinations of baselines using the Classic and CLIMB (Ten Brummelaar et al. 2013 ) beam combiners of the CHARA Array at Mount Wilson Observatory in southern California (ten Brummelaar et al. 2005) . During the first three years, the Separated Fringe Packet (SFP) project (Farrington et al. (2010) and Farrington et al. (2014) , hereafter referred to as Paper I and Paper II, respectively) only had access to the Classic beam combiner, which could only observe with one baseline at a time and took significant time to reconfigure. As such, there were sometimes gaps of one to several days between different baseline measurements. Luckily, during this period the observation windows lined up with the very slow moving apastron phase. With the advent of CLIMB in 2009, we were able to collect data on three baselines within fifteen minutes of acquisition. Data were routinely taken with the CHARA Array's outer telescope triangle (S1-W1-E1), as they have the greatest separation and are able to probe the smallest separations. The setup of the Array in general, the SFP method, error sources, and the acquisition/reduction of data are discussed in detail in Paper I. The conversion of reduced data into "on-sky 2D" measurements is expanded upon and described in Paper II. For the final astrometric measurement, the predicted separation was far below the resolution limit of the SFP process, so three calibrated brackets were taken using the traditional visibility method with the same triangle mentioned previously and using HD 174602 and HD 173649 as calibrators with a C1-O-C2-C1-O-.. sequence and calibrator diameters of 0.356 and 0.388 mas respectively (Bourges et al. 2014 ). Data were reduced using a pipeline developed by J. D. Monnier, using the general method described in Monnier et al. (2011) and extended to three beams (e.g., Kluska et al. (2018) Table  1 . The first four columns characterize the 1-D measurements taken by a single baseline (Time, baseline length, fringe separation, and position angle of the baseline), while the last six columns are the average position of the detected companion with associated errors. The conversion of time frames in the averages is to consolidate to one reference frame congruent with the spectroscopic observations described in the following section. The final line of Table 1 contains the periastron observation taken during 2018 January. We solved for the binary position on UT 2018 Jan 24 using the adaptive grid search procedure described in Schaefer et al. (2016) . We derived a flux ratio of 1.07 ± 0.02 in the K-band at the position listed in the last line of Table 1 2.2. Spectroscopic Observations We obtained observations of HR 7345 from 2014 June through 2018 January with the Tennessee State University (TSU) 2 m automatic spectroscopic telescope (AST) and a fiber-fed echelle spectrograph (Eaton & Williamson 2007) . That telescope is situated at Fairborn Observatory near Washington Camp in southeastern Arizona. The detector is a Fairchild 486 CCD having a 4096×4096 array of 15 µm pixels. For our observations we used a 200 µm fiber that results in a spectral resolution of 0.24Å. The signal-to-noise ratio of the spectra was typically about 90per resolution elementat 6000Å. In the case of HR 7345 we used a solar line list that covered the wavelength range 4920 -7100Å and fitted the individual lines with a rotational broadening function (Lacy & Fekel 2011; Fekel & Griffin 2011) . Because the orbit of HR 7345 has an extremely high eccentricity, the lines of its two nearly identical components appear as highly blended, single features for the vast majority of its orbit, and so a single velocity was determined for most of those observations. The maximum velocity separation in that part of the orbit occurs at about phase 0.75 and is just 4 km s −1 . However, once the velocities of the two components began to change significantly near periastron passage, causing the single lines to broaden and weaken in strength, we determined velocities for both components by fitting the still very blended profiles with two rotational broadening functions. The starting values for the depths and widths of the components in the blends were determined from those values found for well separated lines at phases very close to periastron. Velocities from the AST CCD spectra have a zero-point offset of −0.6 km s −1 relative to the absolute radial velocities cataloged in Scarfe (2010) . Thus, we added 0.6 km s −1 to our measured velocities. All of the spectroscopic observations for this system are listed in Table 2 .
3. ORBITAL SOLUTION
Interferometric Orbit
We determined an initial set of orbital parameters by fitting the 44 interferometric positions using the threedimensional grid search procedure described by Schaefer et al. (2006) . We then refined the orbital parameters with a Newton-Raphson method to minimize χ 2 between the measurements and the orbit fit by calculating a first-order Taylor expansion for the equations of orbital motion. We adopted an iterative approach to adjust the weights of each measurement. First, we uniformly scaled the uncertainties on the positions to force the reduced χ 2 ν to equal unity (where ν is the degree of freedom). If the residual from any measurement compared with the orbital fit was more than three times the measurement error, we adjusted the weight of that measurement such that the uncertainty of the data point increased by a factor of 10. We then re-computed the orbital fit, uniformly re-scaled all of the uncertainties to force the reduced χ 2 ν to equal unity, and compared the residuals to adjust the individual weights again. We repeated this process until no more uncertainties were adjusted. In the end, a total of five measurements had their uncertainties adjusted. The final scaled uncertainties adopted for all measurements are reportedin columns eight and ten of Table 1 .
Spectroscopic Orbit
Our very first AST spectrum showed partially separated double lines that had nearly equal depths, but without sufficient knowledge of the orbital elements, our next spectrum was not obtained until nearly two weeks later, by which time the partially blended, double-lined profile had become a narrow single-lined profile. A spectrum 342 days later showed a broadening and weakening of the single-lined profile but that was the last spectrum obtained before monsoon season. Nearly 330 days later there was again an indication that modest velocity changes had occurred, when one spectrum showed the component lines partially resolved. Despite the very limited number of spectra with indications of velocity changes, the very extensive number of single-lined spectra suggested a high eccentricity orbit with a period of about 330 days rather than a much more circular orbit with twice that period.
With the results of a preliminary joint astrometric-spectroscopic orbital solution, preparations were made to attempt spectroscopic observations during the next periastron passage that was to occur in the latter half of 2017 February. However, given the near 11 month period, that predicted periastron passage would occur less than 50 days after HR 7345 reached the same right ascension as the Sun. In most cases observations so close to the Sun are precluded. However, when the Sun and HR 7345 have the same right ascension, they have a declination difference of 59
• . This large difference enabled us to acquire spectra of HR 7345 during the periastron passages of 2017 February and 2018 January.
Despite the short observing window at the very end of the nights in 2017 February, we attempted to get multiple observations of HR 7345 each night for the two week period around predicted periastron. Although the night of maximum velocity separation was cloudy, we were able to obtain spectra on the adjacent nights. However, having missed the night of maximum velocity separation in 2017 February, we decided to obtain spectra of the system at its next periastron passage in 2018 January when it was even closer to the Sun. Fortunately, the weather cooperated, and we successfully acquired multiple spectra of HR 7345 on nearly every night when the double lines were resolved including the night of maximum velocity separation. Thus, the spectroscopic solution is well constrained.
We first determined spectroscopic orbits of the individual components with SB1, a program that iterates the orbital elements by differential corrections (Barker et al. 1967) . To obtain a simulaneous two-component solution, we used SB2, which is a slightly modified version of SB1.
Because of its very high eccentricity, the orbital fit is dominated by the velocities near periastron that are determined from component lines that are at least partly resolved at our resolution. This is a window of about 15 days and so covers only about 5% of the orbit. We tried various solutions with different weights for those velocities that were determined for the completely blended double lines. In the final spectroscopic solution we assigned zero weight to the velocities of those observations that were measured as single-lined. However, for the spectra having broadened but completely blended lines, the velocity weighting was more problematic. Velocities for many of the spectra with very blended lines that were measured as double lined show systematic velocity residuals ( Fig. 3 ) and so were not used in the final solution. In the final orbit all velocity measurements, whether single or double, between phases 0.042 and 0.985 were given zero weight. Radial velocities from the 12 most blended remaining observations (see Figure 1 ) were given weights of 0.5, while all other velocities were given unit weights. The solution given by only the spectroscopic data is listed in column two in Table 3 .
Combined Solution
We also fit an orbit simultaneously to the visual and spectroscopic data. In the joint fit, we applied the measurement weights determined based on the individual orbit fits. To give equal weight to each set of data, we scaled the uncertainties from each set to force the reduced χ 2 ν to equal unity. We then computed the simultaneous orbital fit following a similar Newton-Raphson technique as described in Section 3.1, but expanded to fit all 10 orbital parameters. The parameters from the joint fit are listed in the last column of Table 3 . The uncertainties were computed from the diagonal elements of the covariance matrix. Figures 2 and 3 show the measurements compared with the joint orbital fit.
ORBITAL PARAMETERS
The parameters from the joint orbital fit are mostly consistent within their uncertainties with those determined from the individual fits to the visual and spectroscopic data. The values for P , T , e, and ω A are constrained more strongly by the radial velocity measurements. The changes in i, Ω, and ω A in the visual only fit compared with the joint fit are a result of the tighter constraints on e and ω A provided by the radial velocities. Table 4 gives the masses and distance computed from the orbital parameters. Our combined orbital solution after the 2017 February periastron passage produced an inclination of 32.4
• ± 1.3
• and individual stellar masses of 0.73 and 0.72 M ⊙ . Such values are significantly lower than the value of ∼0.95 M ⊙ expected for a spectral type of G5 V (Gray et al. 2003) . However, the dynamical masses are highly sensitive to the low inclination. After obtaining interferometric observations as the system passed through the 2018 periastron, the revised orbit produces masses of 0.941 ± 0.076 and 0.926 ± 0.075M ⊙ , which are very close to the value expected for a G5 V star. The orbital parallax of 41.1 ± 0.8 mas is larger than the Hipparcos parallax of 39.39 ± 0.33 mas, which has no flag for binarity listed in any of the revisions of the data set (van Leeuwen 2008) . Similarly, the Gaia DR2 (Gaia Collaboration et al. 2016 ) parallax (39.646 ± 0.098 mas) is closer to the Hipparcos values rather than the orbital parallax. While there is not a direct flag in the Gaia DR2 (Luri et al. 2018) , the data collected does show abnormally high astrometric χ 2 , "Goodness of Fit", and excess noise values indicate a statistically poor fit, likely due to the not-quite equal magnitude of the system's components.
HIGH ECCENTRICITY BINARIES COMPARISONS
Comparing the orbital elements for HR 7345 to systems listed in the Ninth Catalogue of Spectroscopic Binary Orbits (Pourbaix et al. 2004 ) and the Sixth Catalog of Orbits of Visual Binary Stars , one immediately sees that HR 7345 stands out. Sorting by eccentricity, it ranks as the 12th most eccentric in the spectroscopic catalog, and is 83rd in the visual binary catalog, but of those systems that are more eccentric, none has such a short period. The closest comparable systems in the visual catalog have periods on the order of 800 days (HD 66751 and HD 212029). In the spectroscopic catalog the shortest period system with a larger eccentricity than HR 7345 is HD 137763 which has a period of 890 days, while with a period of 298 days, HD 89707 is a system with a similar period and very high but smaller eccentricity than HR 7345. Both of the visual systems have astrometric solutions from Hipparcos data, but the binaries were published with two differing orbits for each system with discrepancies between the eccentricities (e = 0.97 (Goldin & Makarov 2006) . For the spectroscopic systems, HD 89707 is only single-lined and its companion is a brown dwarf candidate. The initial orbit from has an eccentricity of 0.927±0.014 but a more recent orbit by Sahlmann et al. (2011) reduced it to 0.900 +0.039 −0.035 . However, even this more recent orbit remains questionable as the rapid nodal passage is very poorly covered. Likely the best system for comparison is HD 137763, which has both a visual and spectroscopic solution with a very similar "extreme orbit" paper espousing the superlative eccentricity of 0.976 (Strassmeier et al. 2013 ) from high precision spectroscopy followed by a visual and combined solution from Tokovinin (2016) . While the eccentricity of HD 137763 is more extreme, the period of HR 7345 is significantly shorter while still very eccentric. Griffin (2003) reviewed the limited number of spectroscopic binaries with published eccentricities greater than 0.9 that were known at that time. He then extensively discussed the great difficulty of identifying such systems spectroscopically pointing out that the discoveries are influenced by observational selection effects and the pure luck of observing a system in such a small phase window of the orbit. As discussed in Section 1, of the dozens of spectroscopic observations acquired before our spectroscopic observations began, only one was at a phase that showed partially resolved components. Thus, in the case of our efforts on HR 7345, its binary nature was first detected interferometrically rather than spectroscopically.
Griffin (2003) goes on to mention that there is a second selection effect, as the longitude of periastron of previously identified high eccentricity binaries is clustered around 90
• and 270
• , because the slow velocity change resulting from those longitudes of periastron provides a much wider observational window to catch a double-lined phase than the perpendicular case. The lone ELODIE observation of HR 7345 with its partially resolved components (Prugniel et al. 2007) produced no follow-up campaign to establish its orbit. Thus, it is indeed fortunate that the system was independently discovered to be a binary by visual means. Even knowing that HR 7345 is a binary, it was quite difficult over the course of 12 years to determine the correct visual orbit for a nearly equal component binary having almost a one year period. Indeed, the determination of an accurate periastron only occurred after a decade of periodic observation and with the most recent periastron occurrence barely observable before the system goes into hiding behind the Sun for the next three years.
Given the extreme eccentricity of HR 7345, the original architecture of this binary system was almost certainly very different than it is now. There are several mechanisms that could produce such large eccentricities in a nearly equal mass binary, all of which involve a third or fourth component. Without the ability to probe the initial conditions, it is hard to say how many components the system originally had during formation. However, the most probable explanation for just the eccentricity extreme is likely the Kozai-Lidov mechanism (see Kozai (1962 ), Lidov (1962 ), where the system was previously a non-coplanar triple with a less massive wide component, likely smaller than the two other components with sufficient inclination to the inner orbit to cause oscillations in the eccentricity increasing to current levels and then being ejected from the system by a close encounter (Anosova 1986) . During a recent check of proper motions and distance of the surrounding area after the Gaia DR2 was published earlier this year (HR 7345: µ α =−61.524 ± 0.191 mas yr −1 , µ δ =−183.668 ± 0.211 mas yr −1 ), an amended entry was placed at the top of the list. Convienently, this is a candidate (2MASS J19193649+3720077) for this interaction at only 35 arcsec in angular distance. Previously listed as only an X-ray and IR source, the Gaia DR2 added distance, proper motion, and magnitude (π=38.88 ± 0.23 mas, µ α =−53.47 ± 0.51 mas yr −1 , µ δ =−204.55 ± 0.49 mas yr −1 , and V-mag=11.484 K-mag=7.87) very similar to that of HR 7345. Due to it being an X-ray emitter, moderately bright in the IR, and faint in the visible, the object is likely to be chromospherically active M-dwarf which fits the speculated criteria for the instigator of the Kozai-Lidov mechanism. An ejection of this type would certainly explain the rare high eccentricity. Further investigation of the components and the formation mechanisms could be followed up in further studies.
CONCLUSION AND DISCUSSION
Prior to the observations taken in 2018 January, the calculated orbit left many open issues because of the unobserved part of the orbit around periastron. The value and large error in inclination due to the missing part of the orbit produced masses that were significantly lower than expected, but a large enough error bar to include the canonical masses for stars of that spectral classification. While the data and orbit were deemed solid enough to publish as they were, we decided to make one more attempt if the weather permitted to improve the combined orbit. The weather over Fairborn Observatory proved to be significantly more cooperative in obtaining spectra of the system during the 2018 periastron and filled in the missing single day of phase coverage. Observations with the CHARA Array were setup for the four days on either side of the predicted periastron passage, but due to wind, clouds, and humidity, we were only able to obtain a single data set directly on periastron. Fortunately, the results from this single night proved to be very valuable and allowed a final recalculation of the orbit, which provided significant reductions in the inclination value and associated errors. While the 2018 observations significantly improved the orbit and resulting masses, those masses, although consistent with the spectral type, have relatively large uncertainties.
With the use of our orbital period and component masses, we obtained from Kepler's third law a semi-major axis of 1.156 AU. The system's large eccentricity produces a periastron separation of 0.079 AU or 16.9 R ⊙ . Hut (1981) has shown that for stars in an eccentric orbit the rotational angular velocity of an individual star will tend to synchronize with that of the orbital motion at periastron. He called this situation pseudosynchronous rotation. To see whether the components of HR 7345 have achieved that state, we first determined the projected rotational velocities of the components from our rotational broadening fits and found v sin i values of 2.6 ± 1.0 km s −1 for each component. If the rotational and orbital axes are parallel, as is generally assumed for stars in binary systems, then our orbital inclination of 29.5
• produces rotational velocities of 5. In a review of precise masses and radii for normal stars, Torres et al. (2010) cataloged 23 systems with both visual and spectroscopic orbits that produced component stellar masses determined to better than 3 percent. As listed in Table 4 , the masses of HR 7345 have a 9 percent uncertainty. As most of the error in the masses is tied to the inclination, more observations around periastron should refine the orbit further and decrease the mass uncertainty. With the current orbital elements, the ideal time to observe the system is the during the week before and after periastron, when the system is separated by less than 15 mas. Such observations will be attempted around 2021 September 11, during the next easily observable periastron passage. Mason et al. (2001 Mason et al. ( -2009 . We would also like to thank John Monnier for the use of his CLIMB data reduction pipeline that made reduction of the periastron data possible, and Brian Mason for the significant work on the preliminary orbits of this system over the past ten years. This work has made use of data from the European Space Agency (ESA) mission Gaia (https://www.cosmos.esa.int/gaia), processed by the Gaia Data Processing and Analysis Consortium (DPAC, https://www.cosmos.esa.int/web/gaia/dpac/consortium). Funding for the DPAC has been provided by national institutions, in particular the institutions participating in the Gaia Multilateral Agreement.
Soubiran, C., Jasniewicz, G., Chemin, L., et al. 2013 Note-All CHARA Array SFP observations for HR 7345. Each set of 1-D vector observations (along with the projected baseline length and epoch of observation) in columns one through four were combined to create the true location of the secondary and average time of all the data points defined in the last six columns with position angle being defined as standard North through East without correcting for precession. The MJD from the 1-D measurements was converted to HJD-2400000 to match the time coordinates of the spectroscopic data included in 2. Additionally, we omitted the measurement from HJD 56478.4694 (sep=25.57, PA=131.04) because of the very large discrepancy with the orbital fit and because it was measured from three points on only one baseline and was near periastron. The final line of the table is the measurement taken by three-baseline CLIMB during periastron in January 2018 and does not include 1-D information. 1 The residuals from these measurements compared with the orbit fit were more than three times the measurement error, so we increased their uncertainties by a factor of 10 to minimize their impact on the orbit fit. (Prugniel et al. 2007 ) is also listed. Figure 1 . A portion of an echelle order for HJD 2458142 (upper, double-lined spectrum) and HJD 2458153 (lower, singlelined spectrum). The upper spectrum is our observation closest to maximum velocity separation. The lower spectrum, shifted downward for clarity, has an orbital phase of about 0.03 and has a velocity separation of 13 km s −1 . The latter spectrum is representative of spectra with very blended lines from which we obtained useful velocity measurements. Spectra with the components having smaller velocity separations had systematic residuals and were not used in our orbital solutions. Figure 3 . Radial velocity measurements for HR 7345 A (blue circles) and B (red squares). The solid line is the best fitting orbit computed from a simultaneous fit to the CHARA measurements and the spectroscopic radial velocities. The center-of-mass velocity is shown as a dotted line. The filled black symbols are the individual velocities for the two components that were given zero weight because the lines of the two components were severely blended. The black crosses show the single-lined velocity measurements. The middle panel shows a zoomed in view of the phase-wrapped radial velocity peak. The panels on the right show the residuals between the measured radial velocities and the orbital fit for each component.
